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NOTE ON THE SEPTA IN ROOT VESSELS OF BROMELTACE,E.
By Rev. JAMES WATERSTON, B.D., B.Sc. (Plate III.)
In cutting transverse sections of the hypogeal roots of
many of the Bromeliacem one discovers frequently lignified
bars stretching across the lumina of the vasa. These are
thickened portions of the terminations of the vascular
elements. As these septa—for such they are till the
cellulose membrane between the bars has broken down—
generally run obliquely to the longitudinal axis of the root,
one seldom finds them complete in a section of normal
thickness. By taking sections a little thicker than usual
one can note the nature of the pattern on the septum.
Often this simply reproduces the thickening on the walls of
the vasa. A COMM011 type, fig. 3, shows a series of parallel
bars between which the original membrane has disappeared.
Thus the lumen of the vas is at intervals crossed by a series
of oblique gratings. Sometimes lignification goes further.
The bars may be interconnected, and a somewhat reticulated
septum results, fig. 4. Possibly owing to the strain being
less, the original membrane may in such cases be preserved
intact. Its presence can be demonstrated by staining with
a suitable reagent.
Recently, in almost perfectly transverse sections from
roots of Puya (three spp.), characteristic septa were noted.
Their thickening does not copy that on the walls of the vas.
It is broad and stout, with few bars on each septum. The
original membrane may persist, fig. 1, or may be ruptured,
figs. 2, 5. This often takes place irregularly, but in one
case (P. chilensis) it is very definite. A septum of this sort
must exercise a particular, regulative effect on the passage
of any fluid through the vas.
Doubtless also, when every trace of the cellulose mem-
brane has gone, the struts of the septum will still be of
considerable mechanical importance for the plant. In
almost any root that would be the case. But it is an
arrangement of special value for the Bromeliads. In this
group the vasa are arranged in a peripheral zone round
the thickened pith. Proximally they are embedded, it may
be for fully two-thirds of their circumference, in a mass
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26 TRANSACTIONS OF THE [SEss.
of sclerenchyma, outwardly they are bounded by much
weaker tissues—protoxylem, soft phloem, and wood par-
enchyma. The walls thus unequally supported must be
better able to resist distortion, owing to the presence at
intervals of these strengthening bars.
Good preparations of these septa can be obtained by
immersing the sections for twenty-four hours in aniline-
water-safranin, washing out with weak acid alcohol, and
then counterstaining with aqueous methyl blue. If the
washing out is checked at the right moment, the red and
blue of the bars and septum respectively are pure and
their contrast decided.
MORPHOLOGICAL CHANGES INDUCED IN Room OF BROME-
LIACE2E BY ATTACK OF HETERODERA SP. By Rev.
JAMES WATERSTON, RD., B.Sc. (Plates IV., V.)
The object of this communication—which cannot claim
to be more than a preliminary notice—is to give a short
account of changes induced in the various root tissues of
the Bromeliacere by the presence there of a species of
Heterodera. A more thorough examination has been made
of the parasite's ravages in Piteairnia and Billbergia, but,
while the following observations were made on species of
these genera, the attack is not confined to them.
Heterodera is a genus of the Tylenchida, a family of
Nematode worms. Tylenchi, the stein-eel worms, are only
too well known to agriculturists in Britain and elsewhere
from their devastation of cereals. Heterodera, first recog-
nised in the early sixties, shares this evil family reputation.
H. sehaeitai, Schmdt., e.g. causes " beet-sickness," sometimes
so severe that one-third of the crop (5) is destroyed. Like
Tylenchus it attacks wheat (2), barley, etc. Cabbage (3)
has also been injured. H. radieicola (4) was found in the
Sahara to invade carrots, turnips, beets, tomatoes, the egg-
plant (Solarium elongena), onions, and celery.
It would be out of place to describe in detail the
anatomy, etc., of Heterodera. But one or two points in
its structure and life-history may be mentioned for an
understanding of its characteristic attack.
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Trans. Rot. Soc. Ediv.]	 [Vol. XXIV., Pl. III.
1. Pitcairnia cmrulea.
2. Puya chilensis.
3. Puya sp. 4. Tillandsia Lescaillei.
5. Puya chilensis.
J. W. del.
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